Based on 7.8 million J/ψ events collected at BEPC, the events for J/ψ → ppπ 0 and ppη have been selected and reconstructed. Clear peaks are observed around 1480 MeV in pπ 0 (pπ 0 ) invariant mass spectrum and near the threshold for η production in pη(pη) invariant mass spectrum. A partial wave analysis of J/ψ → ppη data has been performed. 
Introduction
Nucleons are the most common form of hadronic matter on the earth and probably in the whole universe. understanding their internal structure will give us insight into how the real world works. An important source of information about the nucleon internal structure is the nucleon excitation spectrum. Our present knowledge on this aspect came almost entirely from partial-wave analyses of πN total, elastic, and charge-exchange scattering data of more than twenty years ago [1] . Since the late 1970's, very little has happened in experimental N * baryon spectroscopy. Considering its importance for the understanding of the baryon structure and for distinguishing various pictures [2] of the nonperturbative regime of QCD, a new generation of experiments on N* physics with electromagnetic probes have recently been started at new facilities, such as CEBAF at JLAB, ELSA at Bonn, GRAAL at Grenoble and so on.
One of us, Zou suggested [3] that we can also study N * baryon in J/ψ decay to baryonantibaryon final states, which provide a new laboratory for study of N * baryon, especially in the mass range of 1-2 GeV. For example, the J/ψ → ppη is an excellent channel to study the N * (1535) state which has a very large decay branching ratio to the Nη [4, 5] , while other baryon resonances below 2.0 GeV do not have a large branching ratio to decay in this channel [6] , a fact noted very early in the development of the quark shell model [7] .
In this paper, based on 7.8 million J/ψ events collected at BEPC, the events for J/ψ → ppπ 0 and ppη have been selected and reconstructed. We perform a partial wave analysis(PWA) on J/ψ → ppη data in the full mass region of pη(pη). This is the first PWA study of N * baryon in J/ψ hadronic decay in the world. Two S-wave N * baryon, 2 namely N * (1535) and N * (1650), are found in their pη decay mode. The new information on J/ψNN * couplings provides a new source for studying baryon structure.
Event Selection
The η and π 0 are detected in their γγ decay modes. Each candidate event is required to have two oppositely signed charged tracks with a good helix fit in the polar angle range −0.8 < cos θ < 0.8 in MDC and at least 2 reconstructed γ's in BSC. A vertex is required within an interaction region ±15 cm longitudinally and 2 cm radially. A minimum energy cut of 60 MeV is imposed on the photons. Showers associated with charged tracks are also removed.
After previous selection, we use TOF information to identify the pp pairs, and at least one track with unambiguous TOF information is required. The open angle of two charged tracks smaller than 175 o is required in order to remove back to back events; to remove radiative Bhabha events, we require (E + /P + − 1)
, where E + , P + (E − , P − ) are the energy deposited in BSC and momentum of positron (electron) respectively. Events are fitted kinematically to the 4C hypotheses J/ψ → 2γpp. Figure  1 shows the invariance mass spactrum of the 2γ, we can see the clear π 0 and η signals. Meanwhile, the events are also fitted to J/ψ → γpp and 4γpp. We require
to reject the γpp and ppπ 0 π 0 backgrounds. In order to improve the mass resolution, 5C fits are performed on the selected events, the extra constraints are those of the η and π 0 masses for J/ψ → ppη and ppπ 0 decays, respectively. P rob(χ Figure 3 . Mass spectrum for pη, Crosses are data and histograms the fit Figure 2 and Figure 3 show the pπ 0 and pη mass distributions from the decays J/ψ → ppπ 0 , ppη respectively. Clear peaks are observed around 1480 MeV in pπ 0 invariant mass 3 spectrum. The pη events peak strongly in the neighborhood of η-production threshold, and we shall show that the data require a strong 1 2 − peak near the threshold. There is an additional obvious bump around 1600-1700MeV, it favors J P = 1 2 − in our S 11 (ηp) partial wave analysis.
Amplitude Analysis of J/ψ → ppη
A PWA analysis is performed for the J/ψ → ppη channel [8] with the amplitudes constructed from Lorentz-invariant combinations of the momenta and the photon polarization 4-vectors for J/ψ initial states with helicity ±1. The relative magnitudes and phases of the amplitudes are determined by a maximum likelihood fit to the data. Based on the study of pp and pη invariant mass distributions in our data, the decay chain J/ψ → ppη is analyzed taking into account two pη(pη) S-waves(S 11 ) and one pη(pη) P-wave(P 11 ) intermediate processes. The two S-waves amplitudes are only used to fit the data in the low mass region near the η production threshold. While the P-wave is used to fit the data in the high mass region. The background from multi-π 0 is ∼ 8% in the 5C fit, we have included a phase space background in the PWA fit to allow for this; The pη mass projection fitted to the real data is shown in Figure 3 . We now discuss the features of the data and the outcome of fits. − assignment(Our definition of log L is such that it increases by 0.5 for a one standard deviation change in one parameter). With our 4 fitted parameters, the statistical significance of the peak is above 6.0σ. For the width scan as shown in Figure 4 (b), our data require a width, Γ = 178 +20 −22 MeV. Our results for N * (1535) are consistent with the resonance parameters measured by Krusche et al. [4] at the MAMI acceletator in Mainz on the η photoproduction.
S 11 (1650)
At ∼ 1650 MeV, there is a further peak. We fit it with a J P = + , but the fit is much worse.
Conclusion
In summary, we have studied the J/ψ → ppη decay channel, and a PWA analysis is performed on the data. There is a definite requirement for a J P = + signal around 1800 MeV, we can not get any conclusion for this state due to the low statistics. All above analysis is the first step for us to probe N * baryons at BES. We will perform detail studies of N * baryons in the following J/ψ decay channels: J/ψ → ppπ 0 , ppπ 0 π 0 , ppπ + π − , ppη, ppω and so on. 
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